Introduction
Slope stability analysis is an important and challenging issue of geotechnical engineering. Damages caused by slope stability problems require detailed study of soil behaviour, by in situ site investigation and accurate laboratory tests.
Analytical methods of slope stability analysis and monitoring methods are improved lately. Through these methods and recent developments, the slope stability analysis process is more accurate, because the experience and engineering judgments, which are still considered as primary important part of analysis are well combined with rational methods, in order to improve the accuracy level, which should be achieved by systematic monitoring, continuing testing and complex analysis.
Despite the fact that all the methods used can comply the soil behaviour, it is important to know that these are half empirical methods. Given that, the real soil conditions are different, we shall rely more in site investigations data. This paper aims to deal with the comparison of factors of safety assessed by using Probability Based Design Method (PBDM) and Finite Elements Method (FEM). The FEM analysis is performed by using PLAXIS 2D. The analysed slope is located in km 11+450, part of Vlora Bypass, in south west of Albania and a longitudinal cross section of it is presented in Figure 1 . Some of the soil properties of the layers met in this soil profile are given in Table 1 , here below: [1] PBDM involves in analysis the probability of failure ( ), which can be calculated after determining the most likely (average) value of safety factor ( ), which is assessed by the average values of all soil parameters and the coefficient of variation ( ). The standard deviation and coefficient of variation of the factors of safety are calculated by Equations 1 and 2 given below: [2]   ( F 1 )
Factors of safetyand are calculated by varying one by one the average values of soil parameters, by plus/minus one standard deviation ( ), which are given in Table 2a ,b,c and d.
(1) 
The value of P F  1% are determined using the Excel function NORSMDIST, by considering as input data the values of  ln  2.619 . Based on the value of the probability of failure and the variation of the factor of safety, by using the graph given in Figure 3 , the factor of safety based in PBDM is estimated equal to 1.15. The factor of safety associated with the low value of probability of failure, doesn't predict any failure in this case.
[3] 
Application of FEM in Plaxis 2D
The FEM model in slope stability analysis can be used to calculate stresses, movements, pore pressures, etc, by considering the stress -strain relationship for the soil behaviour and ignoring all the assumptions done at the equilibrium methods during slope stability analysis for the failure shape or the location of the surface of failure. And also there is no assumption about the forces interacting between the slices, because the slice concept is not included in a FEM analysis.
By applying a FEM analysis in Plaxis 2D the strength reduction method is used to calculate the failure at the limit state of the equilibrium of the slope. The reduction method is based on the reduction of the internal friction angle (φ) and the cohesion (c) of soils, until the moment of slope occurrence. [4] In Plaxis 2D the standard boundary conditions are generated automatically by the user for the bottom and one side of the model. Also the finite element mesh is generated. The analysis includes three phases: input, calculation and output. During the input phase, after adding the soil layers in the slope model, elasto -plastic Mohr -Coulomb model is applied. The soil parameters considered in this model are shown in Table 1 . The strength interface is manually put as rigid. After setting the geometry model and the boundary conditions the automatic mesh was generated. The whole model is built up in different stages. Before the final calculations specific points in the slope are chosen, to get the factor of safety, FS. After running the analysis a deformed model is shown. In order to simplify the calculations, no time was set for the soft layers of clay to be consolidated. In the last stage of the calculations, the program used the sum of SF to specify the increase in strength reduction. 250 additional steps were applied during the analysis. [5] In Figure 4 is shown the model in Plaxis 2D, after the mesh generation and the points chosen to control FS. In Figure 5 is shown the deformed model after running the analysis. In Figure 7 are shown the results generated by Plaxis 2D, strength reduction analysis, estimating the factor of safety for the control points chosen in the model. As shown in the graph, the minimal value of the factor of safety resulted to be FS = 1.56. 
Conclusions
According to the results presented above, the following conclusions can be mentioned:
1-The factor of safety, FS, calculated by the equilibrium methods, according to Janbu resulted equal to 1.258, which is considered also in the probabilistic approach as the most likely value of the factor of safety. The probability of failure, P f , calculated by the probability based design method is equal to 1%, which is also the target value according to the conventional practice of slope design. Considering these results, the design of the slope is not very safe, as the value of the FS is lower than 1.30 and the value of the P f is equal to the target value. These results put the slope out of the normal practice of safe design.
3-The factor of safety calculated by the FEM analysis is equal to 1.57. Comparing the values obtained by the slices method and the probability based method with the values obtained by the FEM analysis, the first two methods result to be more conservative. The FEM analysis, by using the strength reduction method estimates the real conditions of the soils, but in many cases the 2D analysis, by assuming the plain strain condition of the model, leads in overestimation of the soil strengths. 4-In this cases an analysis using the 3D model in FEM analysis is recommended, as a more demanding method compared with all the other methods.
